A role for metallothionein and zinc in spontaneous mutagenesis.
G12, a transgenic Chinese hamster V79 cell derivative which contains a single copy of the Escherichia coli gpt gene as a target for mutagenesis, has little constitutive metallothionein (MT) expression. It was transfected with a vector containing the mouse MT-I gene, and MT-I-overproducing lines were isolated. MT-I transfectants had lower spontaneous mutation frequencies compared with the G12 parental cell line. Mutagenesis by alkylating agents was unchanged. MT expression in G12 and MT transfectants could be modulated by exposure to Zn(II) or Cd(II). The spontaneous mutation frequencies in Zn(II)- and Cd(II)-treated cells was inversely related to MT expression. In G12 cells grown in concentrations of Zn(II) up to 12 microM, a significant dose-dependent increase in spontaneous mutagenesis was observed. At higher (but subtoxic) concentrations in which endogenous MT was induced, a dramatic decrease in spontaneous mutagenesis was observed. In contrast, MT-I transfectants exhibited much lower spontaneous mutagenesis after growth in all concentrations of Zn(II). These data demonstrate a possible role for MT in modulating spontaneous mutagenesis and point to a role for Zn(II) in contributing to spontaneous mutagenesis. Because there is variability in human MT expression, low MT expression might be a risk factor for cancer.